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DuHng the past years this grant supported general areas of research 
conducted In our laboratories. This first group includes studies on the receptive 
fields of single cells in the visual system of cat and squirrel monkey, on the 
vestibular input affecting these cells, and on the cell's responses during visual 
discrimination learning process. The second group includes extensive studies on 
the receptive field characteristics of the abbit visual system, its normal devel- 
opment, its abnormal development following \isual deprivation, and on the structural 
and functional re-organization of the visual system following prenatal and prenatal 
surgery. 

I. Studies on the Visual System of the Cat and Squirrel Monkey 

A. Effect of body-tilt on the orientation specificity of striate cortical 
cells--; Receptive fields of single units in the visual cortex of the cat were 
studies in an attempt to find manifestations of sensory interaction between visual 
and vestibular systems. The preferred direction of cortical units was mapped in 
paralyzed unanesthetized animals with the cat horizontal and again when the cat was 
tilted. Results did not support the idea of any specific receptive field compen- 
satory mechanism, but the existence of nonspecific vestibular effects on visual 
cortex cells was not ruled out. 

B. Effect of vestibular stimulation on the cell responses in the striate 
cortex and superior colliculus: 1) The effect of labyrinthine polarization on 
single cells in the cat visual system was studied in 106 visual cortex and 137 
superior colliculus neurons. The principal influence observed in cortex was an 
increase in unit firing rate above spontaneous activity and a facilitation of the 
unit's response to light; the dominant effect in colliculus was a decrease in spon- 
taneous firing rate and/or a depression of the unit's response to light. 

2) Suppressive effects in colliculus were not mediated by visual cortex, 
since such suppressive effects were present in cats with visual cortex lesions. 

3: Round window stimulation effects were compared to the effects of stimu- 
lation calculated to induce general arousal; similar effects were sometimes ob- 
served, but different responses were often elicited from the same unit by round 
window and forepaw or reticular formation stimulation. 

4) In cats in which the Vllth-VIIIth nerve complex had been sectioned, 
round window polarization still had a definite influence on visual neurons. 

5) The use of labyrinthine polarization as a method for activating specific 
vestibular pathways was discussed; experimental evidence suggested that multiple 
pathways, including non-specific ones, may be activated by round window stimulation. 

C. Lateral geniculate neurons — : Thirty-nine neurons were recorded through 

implanted microelectrode from the lateral geniculate body of three normal, behaving 
cats. They were obtained when the cats were performing two different visual dis- 
criminations. Using go-no-go method, they were trained to discriminate: 1) dif- 

ferent rates oflight fUshes and 2) light flashes against light flashes against 
light flashes plus tone. There is little evidence for task-related changes in 
neuronal discharge patterns as seen in post-stimulus time histograms. Instead 
transient and unsystematic trial -to-trial variations are greater than any corre- 
lated with the cat's performance. 
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D. Response characteristics of pulvinar cells in the squirrel ^nkey: Visual 
and somatosensory responses were studied in 329 neurons in the pulvinar of the 
squirrel monkey. Alnrnst all somatosensory neurons {total » 46) mre in pulvinar 
lateralis (PL); most had continwjus peripheral fields, though a few were bilaterally 
activated. Visual neurons (total » 179) were found in PL, pulvinar inferior (PI) 
and pulvinar medialis (Wi). Of these, 29 responded only to diffuse illi^ination, 
while 150 had definable receptive fields. Approximately twice as many neurcms in 
PI were responsive to light than neurons in PL or W. The majority of visual units 
«»s responsive to some form of moving stimulus, and for %om neurons there were 
additional specificities for directionality and orientation, itost visual neurons 
were monocularly driven (75%); nearly all visual units which could be mapped had 
receptive fields within 25® of the fovea. The majority of fields was in the visual 
hemi field contralateral to the recording electrode. Most visual neurons had recep- 
tive fields of at least 100 sq. degrees in area. A third group of 104 neurons fc«s 
found unresponsive to visual and somatosensory stimuli. 

II. Studies on the Rabbit Visual System 

Our studies on the rabbit visual system were concerned with the following six 
general areas: 1) We have completed a series of studies on the development of 
receptive field characteristics of neurons in the lateral geniculate nucleus (L6N), 
the superior colliculus (SC), and the striate cortex (CTX) in the neonatal rabbits. 
2) We have completed another series of studies on the effects of visual deprivation 
(monocular eyelid-suturing) on the receptive field development, especially on the 
effects of the length of the deprivation period. 3) Several anatomical studies 
on the prenatal and neonatal development were initiated; including the corpus cal- 
losum and the retinotectal projection. 4) Analytic studies on the physiological 
organization of the visual system included a study on the classification of the 
LGN and striate cortical cells into X or Y types, and another on the functional 
organization of the spatial columns in the striate cortex. 5) Anatomical studies 
on the temporal visual area, on the distribution of the corticogeniculate and the 
corticotectal cells, and on the lack of cytoplasmic laminated bodies in the LGN 
were completed. 6) We had initiated studies on the possibility of structural and 
functional reorganization in the rabbit visual system following neonatal or pre- 
natal surgery. 

A. Normal development of receptive field characteristics 

In a series of 4 papers we have studied the receptive field characteristics 
of neurons in the rabbit visual system and determined our relative proportions of 
each receptive field type in each structure (Stewart, et al , 71; Masland, et al , 71; 
Chow, et al , 71; Mathers and Mascetti , 76). We found that neurons in the rabbit 
visual system, like those in other animals, respond differentially to specific 
stimulus features, and can thus be classified into several receptive-field types. 

We have consistently employed the following classificatory scheme for receptive 
field types. The receptive field types in the dorsal nucleus of lateral geni- 
culate body (LGN) are: the familiar concentric type, the uniform type, the motion- 
sensitive type; and the directional ly-selective type. The former three types are 
further grouped as cells with non-oriented fields. There are very few cells un- 
responsive to light stimulation in the LGN. Besides the four types of cells listed 
above, three additional types can be distinguished in the striate cortex: simple 
cells; complex cells; and oriented-di recti onal cells. These three types are col- 
lectively termed cells with oriented receptive fields. In addition, some cortical 


2 


cells respond eltl^ to sUtwg lAele lllwiMtfee. » i^spMd o^tleelljr to 
stiayli fn a l^al ar^; ttese are classified as cells vith ii^finite fields, 
tlie ceils in svptfor celtioilvs iX) aimN^sist the three MM-«ri«Ud cell 
and the direct tonally- select ire, ortented-directional and indefinite cells. 

In a series of fowr pap^ {NatlM^ et at.. *74; Rapisardi et a1.» *75; Spear 
et a1.. *72; et a1., *78} tie haee raapleted a sorv^ of the developaent of 
receptive fie ' characterisitics of oeirois in tte L6R. SC. a^ CTX in rabbit pu^. 

The findings slm^ that cells with adult-like receptive field in^perties existed prior 
to the tice when the rabbit's eyes opened (at about 10 days of age). But their nua- 
bers were soall . Host of these cells were unresponsive to higher stiaulation. He, 
therefore, used a population approach to study tl« Maturation p^»s. Ke reasoiwd 
that a structure aay not be considered oatured until all neurons or neuronal groups 
not only reach their final stages of Morphological ard physiological developMent. but 
also the sane proportions fouiul in the adult. Hhen viewed this way, the visual path- 
ways of rabbit appeared to develop rontiniMusly long after the aninals* eyes first 
open. 


Fig. 1 shows the developnent of the proportions of all light-excitable cells 
in the LGN, SC. aiul CTX. As early as 5-6 days after birth, there were about ^ per- 
cent of geniculate cells, and about IQ percent of striate corticla cells, could be 
excited by light stiwilation. The proportions of cells responsive to any sort of 
light stinulation grew to about ^ percent at the tine of e^-opening, and continued 
to increase for arother 10-30 days before reaching aduTt levels. The displaceKnt 
of the LGfJ curve to the left indicated that geniculate cells developed earlier than 
collicular and cortical cells by about two days. 
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Fig. 1. Postnatal development of responsive cells in the 
rabbit's lateral geniculate nucleus (LG), superior colliculus 
(SC), and striate cortex (CTX). Percentages of cells respon- 
sive to any light stimulation are plotted as a function of 
age. In this, and the following two figures, the shaded column 
indicates the time when the eyes normally open. 
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Tke ^j^l optrt •f tfae iMifvlinl tjFfe fa ttee stroctarcs 

U ^pmtetjr fa fif . 2. Hk 4e«la»iiit«l OH'm of tkc ttew tjrpos of 

»l1i mtm cao p iri Mo> IkQr mrm fo iftt oellfoilw’ mi 

cartful SMIortj, tte tlwoo cell tjrpes fo Om cortex nen 

ceobfMd. {Ite tffr^fMolljf oalH mtrm oot faclotei.} 'ntm fr^s 

cletrljf slioi i ed Oot the tevelopoM of specific feilMV «tvoctico his « ^«tfo> 
OMS startfog Hell beflNe tte oatail's ePK 9^m for cells dfsolajriag 

00fi>w‘1«st^ ffelfls. ooi aft«r ayo - op e o i^ for cells oitk orfMted fields, lotk 
Vbmt ^snpos iocreisci io relative aaobers 9Wt the soteegi^t ne^. The iodefioite 
cells Mere an exception. These cells have a conpla groi^h pattern: their relative 
nuHbers first increased to a peak at. or slightly after, eye^pehing. a?sd pro gres s - 
ively decreased to the adult proportion. The lining phase of their growth curve 
appeared to be the reciprocal of the inclining phase of the oriented cells' curve 
in the striate cortex . 
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Fig. 2. Time course of receptive field development in the 
rabbit's LG, SC, arid CTX. The percentages of cells exhibiting 
various receptive field characteristics are plotted as a func- 
tion of age. The concentric, uniform and motion-sensitive 
receptive fields are grouped under non-oriented cells. The 
simple, complex, and oriented-directional receptive fields are 
grouped under oriented cells. 
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•. cherts ^ tiMil Pgprif ti— 

ta MTies •r pMicatte {fte ct a 1 .. *»; ftiifcicii i Qmm, 

^ « 1 ., ' K }. m imm studies «ae aspect mf tke vishI 4te*eln|nw? 

^Ma« iPiressgi iir favstf^iw^; Imh tke I m^c ii af mmmcnim- iqrfiatt— 
tte deeri ipft af tta dfffiratft l^pK af rauptfve ffaldis. 

la tfee l£S» tJkt relative pro port ioas af 41ffem« clasMS reached tte 
i^lt staUis at abaat daps af a^. Uhea Mwal mbs aaa«3i1ar1p-^eprie^ 
darli^ this po'fad, dfstxihatiM af reM^I^ fields la ^rlMd l£i «as 
signi f icaatly di ffereat fraa that obtained la the caatrol LGT {? < 6.001. test). 
Thm Mere slfalfic^tlj awre wr^p^lve and in^flalte cells In tte prised Ltf , 
i.e. , 245 in corresponding lack of uni foni cells in the deprived LGfSd. Uhen depri- 
vation was continued to the young adalt a^ (82-1 IS days), such abnomal distributions 
persisted, but were less severe than those obtained by shorter deprivation periods. 
There was still a higher proportion of unresponsive and indefinite cells than were 
seen in the undeprived structure, and this difference was significant (P < 0.001). 

But the proportion (16S) cf such cells «as considoohljr lower than the proportion 
(74|| Obtain^ froa tiM 26-25 ^jr ^^IvStioa group. 

Tte vaults of a aore tetail^ st^jr on the s: cells are 1 a 3. The 

top two graphs show that t.*»e increase In percentages of all li^-respora^ ^roip 
and the non-oriented cells in the derived colliculus did not dlffo* froa ttat 
ointrol ^llfculus. Hmev^, the oriented-directfonal cells &N»wed an Ihitial ^owtli 
rate which uws identical in the derived and nonnal colliculus for about 3 weeks; but 
starting at 4ay 21-22, a precipitous decrease in the percentage of oriented-directional 
cells occurred In the deprived colliculus. These cells reached a high of 12S at day 
19-20. hit fell to a low of 4* at 25-25, and aaintalred that level to the eml of 
the fifth week. The curves for the indefinite cells also sham that there were cc^lex 
changes in the developsent of these cells, changes iriiich mre highly correlated with 
ttose >d)ich were seen in the deyeloprent of the oriented-directional cells. These two 
groups of cells in the deprived SC appear to grow nornally after eye-opening, bit then 
abruptly departed frtMi the normal course; I.e., showing a decrease of oriented cells 
accompanied with an increase of indefinite cells. 
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rtf. 1. ghvmhsm •r u» pKtMai juMiMitii »f 

Sti« oAls TO tte rMftIt’s K recdvfi^ «Uer Mnrol ligMt 

«r taprts froa • iito ra i ike »IU Ifees 
«TO tte «me* Ate eirf tibe t rttem ig t ei Umm tile ftnee 
ttie iiprieii celltailtei. tte tep fMMi tte peecee - 

tiHts tells reipetew tt lifbt stfroiletiae. IMe tte 
Pfffereacei tetiwwe tihi tee tett ef ca r e e s cvMete fa tte laair 
tte imels afcich represeat tte ar1cteei-4frectteBe1 cells mt 
tte IMeffaitt tell. 


ite effect ef vittel tepriTOtioa m sttfete cm^itoI ttlls mbs less ttteasfirelj 
staiici. Aelp teir freaps ef aeeae tel ralbfts aerc tete. Ite iMfths ef tepriv«tlea 
raate^ frea 2S-^ teps to 3-14 antte. Fif. 4 fllastrates tte resells. The ten bars 
ere the pnxestages of cortical cell tjrpes fa norail 9-10 dijr old rabbits and adults. 
The Tilled hirs represent the percrotat^ farod fn the deprived aniaals. Tte ^^rived 
froup at 25 dajrs old she w ed a signiflcanlljr loner na n her of cells responsive to any 
fight stimlatioa. a significantly higher aadier of indefinite cel Is. and practically 
no oriented cells. Mitt longer deprivation, the relative fre q uenc y of the receptive 
ftoTOt progressively changed towrd the noraal adult level, ty 3-14 oonths. the 
dtsIfitttfM of cell types in the deprived corte# looks very cuch like that in the 
aartel adult, except there were still a^o non-oriented cells, and fewer indefinite 
tells. 



Fig. 4. Postnatal development of cortical cells responsive to 
any light stimulation, and of those exhibiting specific receptive 
field characteristics in rabbits monocularly deprived for various 
lengths of time. The four sets of solid bars are the cortical 
data from four groups of rabbits deprived for 20-25 days, 30-35 
Says, '46-55 days, and 3-14 months. The open bars are the data 
collected from normal 9-10 day olds, and normal adult rabbits. 
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cHCltefie ^1 ie §tmm fnm ll»e First. wfs»l #nrl - 

sffafricMtljr alUrs tte relative prepei liws af r^^fve fields; s«Mi. 

Oifs altteattai UkR teni af a dnr|i iaere^w af wr^VaislMi Mi iaiefiaf^ 

Alls at tie ■■pewie af seae Mber ^Kcfflc Hali Mifri, tte leaier tie 

vImbI ie prfw atiaa. the less iwe a eleiu ttc iistrflatiaB lecaam. 

C. »aifes aa gb r acfaaa l flewelapaeat 

Ue b»*e stiidiei the ifstrilatiaa of the callosal projectioa froa the striate 
corte* fa a ewi tal raUfts asiag tl* techei^oes of ortho^aie traosport of tritlatei 
iMcioe aai r^r^ade tramport af laneailsl pMoaiissc. The r^oits s iMn«ed aat 
mIj tie MistMa af ^1t Ifhe oeaaisMral fllMS ia tic latMal striate MrtM 
lari eri^ tie OKlpItal arM fa tie 4^ iaj ali raUfts, lot also aa aHoaat pra- 
Jertloa fraa the aedial striate cortex, an area not kaoMB to lave anj coKoissoral 
fifer-s ir the a^lt. The MRP labelled cells in the xedial striate cortex are located 
la : elaaerbalf of lapn- II *■ III with a few cells scattered lata lajrers If and ¥, 
stellar to ttat fa tee lateral steiate certM. Tte radioactlveljr 1abe11«! teralMls 
spread froa the lower tier of layer II * III to the upper tier of layer ¥I showing 
soE« variation in terminal densities aaong the layers. A report of this study is in 
pr^iatloe. 

^Hms aotmradlo^apl was csed fa exaalne tte develepaent of uncross^ retlne- 
tectal projection in neonatal rabbit. Prel ia inary results showed a ouch wider retinal 
projectioa tottecollfoilus fa the OM-day old rabbit thaa that fa the adult. 

0. Studies on Physiological Organization 

have usdd the criterion of linearity of spitial siMiation within a receptive 
field to classifying LGIf and CTX cells into X or Y cells, (hir stimuli were sine wave 
grating patterns, of varying spdtial frequencies, generated for display on an oscil- 
loscope by an electronic visual stiwlata. During the test, the phase angle of the 
grating relative to the field center was systenatically shifted in an effort to locate 
a "null position". The existence of such a position indicated a linear sMx^tion of 
excitatory and inhibitory influences within the receptive field, and such cells were 
named X cells. Cells that did not have a "null position" were nas;ed Y cells. 

In the LG3i, about half of the cells with concentric field were X cells, and the 
other half, were Y cells. All the cells with unifom fields behaved like Y cells. 

An abstract has been published (Glanzman and Hiller, '78}. 

In the striate cortex, the cells with concentric fields were again divided into 
X or Y cells. So^ cells with simple receptiv . fields appeared to received primarily 
linear excitatory input and bbhaved like X ce'ls, but others behaved like Y cells. 

A report of these results was submitted for p.blication (Glanzman and Chow, submitted). 

A third study concerned with the functional organization of the striate cortex. 
Microelectrode recordings of units or unit clusters were made tangentially to the 
rabbit cortical surface. The penetrations were placed at the large, monocular area; 
therefore no ocular dominance columns were found. There also were no clear-cut 
orientation columns. However, in each electrode penetration there were periodic 
discontinuities of shifts in receptive field locations. These shifts were separated, 
by a distance of about 0.5 mm. Between the shifts the field positions were exten- 
sively overlapped, and the cells within showed both oriented and non-oriented fields. 

It was concluded that the rabbit visual cortex was organized into spatial columns, 
each representing a subdivision of the visual field. A report of this study is in 
preparation. 
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Im warm% mm •rpniatfM mf nm vl»n1 ar«? merm pi*11^Mi 

Cotters «1.. '77; Qmm ^ «1., •77}. Hk f%r%t mmm ^mi cwrtcd p^e^UI «si 
Mft-c1«s^ mmfMH ts ^ tliis trm. It fs rak^lj •vcr-shi^, 3 ■■ x 2 ■■ 

■a sfK mmi at aka«t ^ IcmI p«tcrl w ta tke apm rcffM af Mifitary area 1 . 

It fs 1«aUi aartra l ta mxI caatiaaeia wftk vf»ia1 area 11. at ataat the Ciadal kalf 
af R. tesa*s t ipor al cartlc^ 1 m4 Z (T1 aai 12'. Qaljr a^t taa-thiris af M Mfts 
sMIai r mwfmmtmt t» wmmt wm% af aaviag ll^t stfailatlwi. tkmj aatiM-seasitii« 
cells Mere dirided into fmmr grottps. Cells In the first group (72) responded best 
to a large li#t spot or sfeadow sne e p ing ipiickljr across the field. Cells in the 
second group (79) re sponded to slow aoviog. jerking spot. Kine cells responded to 
a aarraw, dark bar thrusting into a 1 ighted field. Four cells are "direction- 
selective*. responding to stiaulus Mving in one dire tion add showing either 

no response or decreased background discharges in the opposite direction. !n addition. 
3 cells requif^ ma^al stwnlas f^twres. Of the 38 cells tes^, niM of ttwa mrm 
found to be binocularly driven. The second is a histological study using Fink-Heiner, 
autoradiographic and horseradish peroxidase techniques to examine the connections 
of the teaporal visual cortical region of the raUit. The tenporal visual area 
can&md p^foK of areas T, and T_, aod Is reciprocally comected with the dorsal 
cedfal^Miculate ^ supragwiculate n^lei of the thaloMus. It was also shoM 
that the taivoral visual area projKts to a siailar region in the opposite heMls)>liere 
and f» intemedlate laainae of the superior colliculus. 

Horseradish iwroxidase ms Injected into either the lateral geniculate or the 
superior colliculus, and the cell bodies displaying the IfilP reaction products were 
exwii^. Tte corticotectal cells were foui^ to occupy tl« upper tier of the 5th 
layer and the corticogeniculate cells, at the upper tier of the 6th layer of tlw 
striate otrtex. ikta collected froo the retina showed rx) clear-cut difference 
between the sizes of ganglion cells projected to the LGN or the SC. A report of 
this study is in iH'eparation. 

In another study, using both light and electronraicroscopic materials, we have 
tried but failed to detect any cytoplasmic laminated bodies in the rabbit LGN neurons. 
This inclusion body has been shown to exist in most of the X cells in the cat LGN, 
which nay serve as a morptological marker for X cells. Since there were about 30* 
of X cells in the rabbit LGN (see Section 4), they were unlikely to be missed. 

These negative results suggested that such a structural correlate of X cells may 
not be universally applicable (Glanzman et al., '79). 

F. Re-organization In the Visual System 

The following four studies are attempts to detect any structural and functional 
re-organization in adult, neonatal, or prenatal rabbits following either striate 
cortical ablation or unilateral enucleation. 

(1) Synaptic reorganization in the lateral geniculate body. An investigation 
of synaptic plasticity in the lateral geniculate nucleus has been carried out in 
rabbits surviving one day to one year following ipsilateral visual cortex removal. 

There is extensive retrograde degeneration of LGN neurons, and the altered nucleus 
thus provides a model for examining reorganization of optic tract axons which have 
been deprived of their normal postsynaptic membrane. 


^ tfistritatiM «f sjm^fc CMtacts in miwI LCS ms qaMtfUtiMljr 
■iae4. la Utt MfMls sarvivtag 1-14 4tjrs after cortex ablation, there ms extensive 

teata aai less ef tte awdewtfrltic sj^^es ef CM*tic«1 lAlch csMtitete 

ttt Mst nywerays sj^i^fc tjrpe im e»ml LS. 

le aataals STviving 4-12 mhUis, tk«^ Mwe few rcaaial^ a«treas and dMdrftes. 
The ffM stTMture ef the aMlews was charact^-l^ hy a shift frM axod^^hntic 
synaptic contacts, as in the aonaal, to a ten- fold increase in axoaxonal synapses . 
ahicli hecaee dowlMnt population. Tfe oantrlbotion of optic axons to this 
synaptic population ms ^terwined by contralat^al retinal rewoval . It ms found 

^ synaptic axoaaonal organization in tl« altered foliws the rules of 
neroal organization, in that optic afferents are invariably the presynaptic owpon- 
ent in round to flat vesicle axoaxonal synapses. 

The ten's undergoing chronic retrograde degeneration shrank to about ^-thirds 
the size of the nonaal nucleus . There ms no evidence of reduction in the length of 
optic tract axons within the nucleus (Ralston and Chow. 73). 

Tfse evidence imficates that there are new synaptic contacts for^d between 
surviving axons in the degenerating LGH. as a consequence of the loss of postsynaptic 
dendtitic ueubrane. The new synapse forwation is guided by the noraal rules of axo- 
axoMl organization, indicating a Mintenance of recognition of appropriate ciesbrane 
for synaptic contact in the reordered LCH. It canmit be stated whether sprouting 
of axons acc^;»n1es the formation of new synapses or whether the new synaptic con- 
tacts are exclusively between preexisting synaptic kixibs in LC.H. 

(2) Spreading if uncrossed retinal fibers to superior colliculus. Dutch-belted 
rabbits were enucleated shortly after birth and allowed to survive 14-26 weeks. In 
s<^ animals, the second eye was then renioved and the distribution of retinal axons 
studied. It was found that while there was ik) evidence of axonal sprouting in the 
lateral geniculate body, uncrossed retinofugal axons had spread throughout the lateral 
half of the superior colliculus in areas rKJrmally innervated only by the contralateral 
eye (Chow, Mathers, and Spear), *73). 

Other animals were prepared for electrophysiological recording, to see If neurons 
in the area of new axonal growth could be activated by light or electric shock to the 
optic nerve. Only four of 70 neurons tested could be driven by light, and only two 
of 26 tested could be driven by shock. All responsive neurons were judged to be 
located within the limits of the normal ipsilateral projection. It is concluded 
that while anatomical evidence of spreading of the uncrossed retinal input has been 
shown, the functional significance of this new growth is yet to te demonstrated. 

(3) In order to test whether the negative finding reported in the above study 
may not due to the more matured status of rabbit brain at birth, we have performed 
unilateral enucleation ct rabbit fetus. It is hoped that this early lesion may lead 
to a greater degree of morphological end functional re-organization of the retino- 
tectal system. 

Rabbit fetuses were unilaterally enucleated at day 2C or 25 of gestation. Birth 
is at day 31. After three months, the degree of re-organization of the uncrossed 
retinotectal fibers was assessed using (a) autoradiographic demonstration of the 
retinal projection, (b) electrophysiological recording of SC unit activity, (c) a 
combination of these methods. The results showed that there was a greater expansion 


9 


of trtc HKTOssed fibers in the fetal ly emicleated rabbit than those enucleated at 
birth. »ft afifn practically all ^ SC cells m rasponses t» either light 

stitmlatfen to tito ej^ or electric shock to the optic n«rve. Gnly a few cells 
encountered in the lateral border area receiving the nomal uncrossed projection 
could be driven bjr 1 ight stiwilation (Chow et a i# preparation). 

(4) We have studied the effects of bilateral striate cortical ablatioa on 
visual discrimination learning in adult rabbits and in neidiorn rabbits. The aninals 
in both lesion groups took loiter tia^ to learn pattern discrimiration than normal 
adults. Ihey failed to discrieinate striation^differing by 22*. or a cross vs. 
circle discrimination. Although they learned a brightness discrimination within 
the noraal tieae. This result was unexpected. For in tte cat striate corical ablation 
in newborn kittens caused much less detrimental effects on visual learning than such 
lesion performed on adults. (Hurphy aiui Chow. *74; tiurphy and Stev»rt, *74). 

RIBLICATICNS: 

Stewart. C. L., Chow. K. L.. and rtosland. R. H. Receptive- field characteristics 
of lateral geniculate neurons in the rabbit. J. Neurophysiol.. 1971, 34:139-147 

Nasland, R. H., Ctow. K. L., and Stewart, D. L. Receptive-field characteristics 
of superior colliculus neurons in the rabbit. J. Keurophysiol . . 1971, 34:148-156 

Chow, K.L., llasland, R. H. and Stewart, 0. L. Receptive field characteristics of 
striate cortical neurons in the rabbit. Brain Res., 1971, 33:337-352. 

Galeano, C. an^Chow, K. L. Response of caudal photogreceptor of crayfish to 
continuous and intermittent photic stimulation. Can. J. Physiol. Pharmacol., 

1971, 49: 599-706 

Chow, K. L. and Stewart, D. L. Reversal of structural and functional effects of 
long-term visual deprivation in cats. Exp. Neurol., 1972, 34:409-433 

Chow, K. L. and Leiman, A. L. The photo-sensitive organs of crayfish and brightness 
learning. Cehav. Biol., 1972, 7:25-35. ^ 

. Cohen, E. N., Chow, K. L. and Mathers, L. Autora(|tographic distribution o^ volatile 
anesthetics within the brain. Anesthesiology, ^72 , 37:324-331. 

Spear, P. D., Chow, K. L., Masland, R. H. and Murphy, E. H. Ontogenesis of receptive 
field characteristics of superior colliculus neurons in the rabbit. Brain Res., 

1972, 45:67-86. 

Grobstein, P. and Chow, K. L. Receptive field organization in the mammalian visual 
cortex: the role of individual experience in development. Studies on the 

Development of Behavior and the Nervous System, Volume 3, pp. 155-193, 1976. 

j| 

Chow, K. L., Douville, A., Mascetti, 6. and Grobstein, P. Receptive field char- 
acteristics of neurons in a visual area of the rabbit temporal cortex. J. Comp. 
Neurol. 171:135-146, 1977. 

Mathers, L. H., Douville, A. and Chow, K. L. Anatomical studies of a temporal visual 
area in the rabbit. J. Comp. Neurol, 171:147-156, 1977. 


10 


CkM, K. L.« taui^ch. H. D. and Glanznan, 0. L. AtmoitMl development of lateral 
oeniculate n«irons fn raM>it sulgected to eftter ejrelid closure or cortico^gal 
paroxyaul disc!»r§es. Brain Kes., 14€:151-15E, 1978. 

8auibac!i, H. 0. and Cluw, K. L. Receptive field development in the dorsal lateral 
geniculate micleus in rabbits subjected to monocular eyelid suture. Brain Res.. 
159:69-83. 1978. 


Fox, P. C., Chew. K. L. and Kelly, A.S. Effects of monocular lid clusurApn develop- 
ment of receptive-field character! sti vs of neurons in rabbit superior rolliculus. 
J. Neurophysiol.. 41:1359-1372. 1978. 

Mathers, L. H. and Kascetti. G. Electrophysiological and morphological properties 
of neurons in the ventral lateral geniculate nucleus of the rabbit. Exp. Neurol., 
1975. 46:506-520. 


Schwartzkroin. P. A. The effect of body tilt on the directionality of units in cat 
visual cortex. Exp. Neurol., 1972, 36:498-506. 




Schwartzkroin, P. A. Effects of round window stimulation on un^ discharges in the 
visual c»rtex and superior colliculus. Exp. Brain Res., 197^ 17:527-538. 


Mathers, L. fl. and Rapisardi, S. C. Visual and somotosensory receptive fields of 
neurons in the squirrel monkey pulvinar. Brain Res., 1973, 64:65-83% 


Murphy, E. H. and Stevjart, 0. L. Effect of neonatal and adult striate lesions of 
visual discrimination in the rabbit. Exp. Neurol., 1974: 42:89-96. 


Kasland, R. H., Schwartzkroin, P. A., and Chow, K. L. Responses of single lateral 
geniculate cells during performance of a visually guided discrimination. Brajn 
Res., 1973, 45:271-277. 


Ralston, III, H. J. and Chow, K. L. Synaptic reorganization in the reorganization 
in the degenerating lateral geniculate nucleus of the rabbit. J. Comp. Neurol., 
147:321-350, 1973. 

Grobstein, P., Chow, K. L., Spear, P. D. and Mathers, L. M. Development of rabbit 
visual cortex: late appearance of a class of receptive fields. Science 180: 
1185-1187, 1973. 

Chow, K. k. , Mathers, L. H. and Spear, P. D. Spreading of uncrossed retinal pro- 
jectio*in superior colliculus of neonatally enucleated rabbits. J. Comp. Neurol., 
151:307-322, 1973. 

Chow, K. L. Neuronal changes in the visual system following visual deprivation in 
the handbook of sensory physiology, R. Jung (ed.), Springer-Vertag , Berlin, 1 973, 
pp. 599-626. 

Murphy, E. H. and Chow, K. L. Effects of striate and occipital cortical lesions on 
visual discrimination in the babbit. Exp. Neurol., 42:78-88, 1974. 

Chow, K. L. and Spear, P. D. Morptfbgical and functional effects of visual depri- 
vation on the rabbit visual sytram. Exp. Neurol. 42:429-447, 1974. 




Mathers,*^. H., Chow, K. L., Spear, P. D. and Grobstein, P. Ontogenesis of receptive 
fields in the rabbit striate cortex. Exp. Crain Res., 19:20-35, 1974. 


Rapis^di, S. C., Chow, K. L., and Mathers, L. H. Ontogenesis of receptive field 
characteristics in the dorsal lateral geniculate nucleus of the rahhit. Exp. 
Brain Res., 22:295-305, 1975. 


Grobstein, P., Chow, K. L., and Fox, P. C. , Development of receptive fields in 
rabbit visual cortex: changes in time course due to delayed eye-opening. Proc. 

Nat. Acad. Sci. USA, 72:1543-1545. 1975. 


Grobstein, P., and Chow, K. L. Receptive field development and individual experi- 
ence. Science, 190:352-353, 1975. 


Grobstein, P. and Chow, K.L. Receptive field organization in the mammalian visual 
cortex: the role of individual experience in development. Studies on the 

Development of Behavior and the Nervous System, Volume 3, pp. 155-193, 1976 


Chow, K.L., [touville. A., Mascetti; G. and Grobstein, P. Receptive field character- 
istics of neurons in a visual area of the rabbit temporal cortex. J. Comp. Neurcl 
171 : 135-146, 1977. 


Mathers, L.H., Douville, A. and Chow, K.L. Anatomical studies of a temporal visual 
area in the rabbit. J. Comp. Neurol., 171; 147-156, 1977. 


Chow, K.L., Baumbach, H.D. and Glanznian, D.L. Abnormal development of lateral 
geniculate neurons in rabbit subjected to either eyelid closure or corticofugal 
^roxysmal discharges. Brain Res., 146: 151-158, 1978 


Baumbach, H.D. and Chow, Receptive field development in the dorsal lateral 

geniculate nucleus in rabbits subjected to monocular eyelid suture. Brain Res., 
159: 69-83, 1978. 


Fox, P.C., Chow, K.L. and Kelly, A.S. Effects of monocular lid closure on develop- 
ment of receptive-field characteristics of neurons in rabbit superior colliculus. 
J. Neuophysiol ., 41: 1359-1 372, 1978. 


I 

i 


mi 


12 


m 


T 




